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Tactical Control Capabilities for USW Tactical Control Capabilities for USW 

�Mission Assignment
�Environment/Threat Definition
�Waterspace Allocation
�Platform Search Plan
�Battle Group Search Plan
�Search Process
�Search plan updates
�Detection prosecution
�Attack



Fleet Acoustic Sensor Performance 
Prediction ASW TDAs
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• SIIP*: CV-TSC; TSC; CTF
• SPPFS/SIMAS*: SQQ-89 (DD;DDG;CG)
• SFMPL*: SSN; SSBN
• NITES II*: CV; LPH; LPD; Regional Centers; 

Small Combatants
• GFMPL: Mobile MET Teams
• IMAT/PCIMAT: Knowledge Based Trainer
• ASAPS/SPARS: Surveillance Ships
• AESS*: FMS to Allies (Canada; Korea; NATO)

* TCP Elements



COMMON BUILDING BLOCKS
CONSISTENT OUTPUTS

FUNCTIONALITY ALIGNED
TO USER

PRODUCT:SIIP (SPPEDS/ICAPS)
USER: AW/AG/ASWC
ASSETS: TSC / CV-TSC/Theater

PRODUCT:NITES II
USER: ASWO/ST/OS/FT
ASSETS: Regional Centers

LPD, LPH, CV

PRODUCT: SPPFS
USER: ST/ASWO/OS
ASSETS: DDG/CGPRODUCT:  TCP BUILDS

USER:          FT/AO
ASSETS:      SSN

PRODUCT: SFMPL
USER: ST/FT/ET
ASSETS: SSN/SSBN

PRODUCT: AESS (NITES V)
USER: ALLIES
ASSETS: Shore Sites

Surface Combatants

Product ApproachProduct Approach



Sensor Performance 
Prediction Issues

Target:
- Target Strength
- Aspect dependence
- Speed (doppler)

Oceanographic
environment (actual):

- Boundary (surface, bottom)
- Sound Speed Structure
- Noise conditions

Sampled Environment:
- 3-D Predicted Ocean
- In-Situ Data

Propagation:
- modeled
- “measured”

Sensor/ ship:
- receiver pattern
- ship orientation, speed,...

Sensor Signal
Processing:
- Signal normalization
- Thresholding
- Selectable settings

Operator interface:
- Sonar operation
- Model / sonar

comparisons
- Model / model

experimentation
and planning

ASW/ASUW/Battle Group Operations

• Sea State
• Noise
• Water Mass
• Bottom Type
• Botton Depth

Covert Intelligence Collection/Surveillance

• Humidity
• Air Temperature
• Pressure

Covert Mine Warfare

• Ocean Currents
• Bottom Depth/Slope
• Sediment Type

Strike Warfare

• Wind Speed/Direction
• Wave Height/Sea State
• Cloud Cover

NSW

• Wave Height
• Sea Surface Temp
• Currents
• Bottom Topography

- Temporal variance
- Spacial Variation



Network Centric ASW
Decision/Action Flowchart
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(CM)2 Using DNC and SIIP Overlays(CM)2 Using DNC and SIIP Overlays



(CM)2 Generated CTP
From USS Coronado ASWC Anchor Desk 

During FBE-E

(CM)2 Generated CTP
From USS Coronado ASWC Anchor Desk 

During FBE-E



MODASMODAS



GEOPLOTGEOPLOT



SSVTSSVT



SSPSSP



Platform Sensor EditorPlatform Sensor Editor



Common EnvironmentCommon Environment



AttackAttack



Counter-Detection &
Collision Avoidance
Counter-Detection &
Collision Avoidance



Search CapabilitySearch Capability



Tactical PictureTactical Picture
Annotation Palette

Bearing Rate Tool
Ekelund Tool Measurement AreaFIDU Plot

Contact Solution Plot

Right button
symbol pop-up

Bearing MarginTime Margin



DetectionDetection



Future SSN METOC Data Collection Exploitation

MODAS
MODAS-LITE
Trackline Data

BQN-17 SEDIMENT CLASS 
Density
Grain Size
Strength
Etc.

ALS SVP Inversion
Multi-Beam
High Frequency



Common Coherent Tactical PictureCommon Coherent Tactical Picture



Submarine CC TMA FunctionSubmarine CC TMA Function



Notional Detection Block DiagramNotional Detection Block Diagram

Target Environment Noise

BF PNB

PBB
Normalizer Low Pass Filter

(Integrator) Displays

SL TL Le

DI
Nrd

Operator

SE(r,�,f) = SL(f) - BN(�,f) + SG(r,�,f) - TL(r,�,f) - RD(f,bw)

Azimuthal Target Strength
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S&T ChallengesS&T Challenges

• Sonar Equation Variance 
Estimation

– Source Level
– Noise
– TL
– System Characteristics
– Operator Performance
– Visualization of uncertainty

• Sampling of Environment
– How often?
– Where?
– What Parameters?

• Applicability to operational areas

• Assimilation of Sampled Data
– Bottom Depth Samples/Grids
– Sensor measured noise data
– Track line sound speed data

• ASW information model
• Platform track planning
• Asset allocation optimization
• Target Localization Fusion
• Weapon Engagement
• Collaborative plan generation
• RF Comms limitations

– 56-128 kbps



MATE MODEL
Conical Angle



State Estimation Error CalculationsState Estimation Error Calculations



State Estimate UncertaintyState Estimate Uncertainty


	ASW Process Description
	Tactical Control Capabilities for USW
	Fleet Acoustic Sensor Performance Prediction ASW TDAs
	Product Approach
	Sensor Performance Prediction Issues
	Network Centric ASWDecision/Action Flowchart
	Network Centric ASWDecision/Action Flowchart
	(CM)2 Using DNC and SIIP Overlays
	(CM)2 Generated CTPFrom USS Coronado ASWC Anchor Desk During FBE-E
	MODAS
	GEOPLOT
	SSVT
	SSP
	Platform Sensor Editor
	Common Environment
	Attack
	Counter-Detection &Collision Avoidance
	Search Capability
	Tactical Picture
	Detection
	Common Coherent Tactical Picture
	Submarine CC TMA Function
	Notional Detection Block Diagram
	S&T Challenges
	
	State Estimation Error Calculations
	State Estimate Uncertainty

